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S.el^io^s^]oi; .^V7] wlBel-<y# ^ al-^^^ alHe^-<y#^ ^H^l^goiiA^ ^H^^J-ell'iS. 

31 ^7] tilsel-oi^^ ;^l3Al^oilA-l ^l2^<a-o.^ ^^*>fe ;«fll35lS.l- ^L^tJ-cf. 
E. 7 
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^^iH^^l- l-2fl 41 1^1 {FLASH MEMORY REDUCING PEAK CURRENT} 

S. 1^ l-Hfl4=l°fl2.eloil A>-§-5)^ iiflael^is^ '^ejll- iLo]^ 

£ 5^ ^ ^^<^1 «lHe1-<?l-i-* HBl^]-o>^l5>^ ^s.^. 

^ ^^ofl £igs.oflA^ o.^ ^^tb "t"-^^^ 7l^^ 7]-^ ^>a-a-di*<^l 

20 : ^isl^M^lslS PBLS : ^l^H5l:^><5M^S 
PBLN : >aH.5^^><^>^l^^ <t)HVEN : ^i^J: 
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^^>^ ^^\<^ ^n^]^. ^^^V^ ^sjc]sc-1oi] ^ 

l-2fl4^^l2.B^<ifl wfl^lsl^ T^jflS-Hl-i^ i^TflolH^ (stacked gate) ^il- 
5^7flolH^(split gate)ol 9X^^. ^^^l^M- #S^7fl<>lH<^l^i^ ^^}^^ ^4 

CG<^1 Vt + 0.4V(Vtfe ^]S.^^2] «y7H>Jl, 4i^>iBl-<y SL# -f-^H 

S<H1 lOVl- <?17H>J1 wlBel-^ BL# ■i-*><^ ^5ll<?l D^fl 0.4V« ^7>tbc]-. 

zieiia, ^ell^ D^q- S^Hl*^! ^-^J^ ^^>1- 

lEj-'^^B.^Chot electron)JL5il.ofl l-s^TllolH FGS. El^^sjol, oj^ofl o^sfl 
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Sfl^^l-^ T^lS.2l^Sl ^ 511 4=1 ^^-^'a-^ #7V^i=f. ^^I1^<^1 2]^ Dll2.e]>i^ 

<16> ^Eflo^ £ 2«- %2:*>^, ^l^l- tH>H i^^^J: HVEN 

o] ^VoleJlifs Dflas^^^l^ ^V^^V^l^H (charge pump)<^l 

VPP7> S-SZL^ofl lOV)^ ^^^}7] ol^oll 

Bl-^ BLN^ ^4 Hel^l-o>^lAl7l^ -tl^-i- PBLS ^ PBLN^^ %^^2l-<Hl -g-^^H 
# BLS ^ BLN^ ^^]^] ^^^-a- VDDfil Sfl'iS. iEel^>o>>^1 ^cf. o] af^oflA-l, aIz^- 
t2^ Alz^- tS^H^ n^^'^l^i -a^^ tilBel-^ BLS^q- ^^£1^1 wlHel-^l- 
BLN£ -S-Al<>fl Hel^V<^>^l 51°.^ 3xlol^^=.(peak current) 71- ^>^5t!:i=l-. ^^^^l o.^ ^> 
M-^ ^S.el^l-§^oil^ ^<^SL 10247flfil HlB 
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^9l^<=>] SX7] °fl^<='fl. ^VM-^ tilSe^-^^ 10247112] alHe1-^# 

-f7l, A]z]- t2<^l <^ls5l>^l£ VPP7> ^^S] ^^s\:^] ^-?-<^l^, t2Sl- tS'^yo] 

o] ^;^cHlAi ji;?!^]- VPP2] ^ alH2l-<y-i-^ Hel^><:'>^l7> f^^slss 5qola.^^o^ 

^<^1^ A]-g-^>^oi^S.^(SIM; subscriber identity module) ?l-^<^l^i^ n -^^tl: 

<20> ^^*V ^ ^t^o^ ^^J^>7l ^^H, ^ ^^<H1 4€- #Bfl4=li^lS.B]^ al^ 

^HlBBl-«?l#* ^^^-2.5. db^^ elltS. ^^t!: ^^5*>J1. ::i 
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^3^}^ ^]2s\S.; n^JL ^7] ;*ll3^1^<^l>^i ^]2^''^^S. ^^*>^ ^13S15. 

<22> >^7i ;*fli^<a-^ ^]2^^^M.t\- ;«fl2^«a-^ '^-71 ^M^] 

n^^^^. M^ife ^7] ;^i2Ai^^ ;«fliAi^^4 ^>.>d^7> 

^^s.^ 4^^-. 

<23> ^7] ^]1S\S.^ -^7] ^^^<a-Sl ^^S^ ^^^^Al7l^ ^^-g-^^i'f ^71 ^]^^^ 

«1HS1-<?11:<H1 <H-^5fl^^-a.<^l -§-^*M, ^Tl^^l: ^lcHs>^ ^S.7} ^^^^^ 

51 ^ ^S<H1 -§-^«><^ ^7] ^7l ;=^ll3^<a--^S. ^^^t:f. 

nllasl^olefloll-; ^7] ^ tilB2l-<y-i-^ ^llAl^o|lA-1 >lll^^«11^ 

Al^oflAi ;^l2^<a-^S ^^^>^ ;^1351S1- ^^-^S- 3^>fe 1-Hfl 4=11:^15-51. 7] 

>H^, ^7l >1]3^5.7> >S-7l ^tllSAl^ofl'H H-S-Zl^ 711^11. ^El^ AlJiofl -g-^sl-Jl >^7l 
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e^litilB7]- ;tfl2fee1^El]^ nfl ^^^sl^ >il2i3ll2.&l^ol2llo] ; ;()l25.el^M^1^3:ofl -§-^«V 
<^ ^1-71 ;Hl2t^l2.el^cH^l<^l2^ ^7l ^^^"a-oll <?l^e>^ ;^l2He)^l-oV;^lH 

^^l^Eil-; ^1-71 wl:se^.ois. ^ tilAi^^ uiHHl-'ill-^ ;^llAl^o]lAi ^li^<a-5ll^s. 
^*>^ ;*lli:Sls.; ;^12a1:^oiia^ ^7] ^>«*>^ A]2S\s.; =l 

^JL ^7] oi^eii^^alH^ ^7l -Jd^^ T^lS-el>i<H 2^1<^H1 ^*>fe ^ 

7l tilHe1-<y** ^^IS^l^-^l^i ^12^'y-^^ ^^^V^ ;^l3sl^» 7>^cf. 

Dil2.el^<H2l]o1-i. jjcAl ^ MCAr^ ^t\., z^- pflS-Bl ^io^ o. c^-^jDo^ sflo] 

^^^^1=1-. uflH-el^ioleflol MCAl^ ^ll^^l^ll- PGl, PG3,... PGn-lS 

sjjl, -f^^ DfliiLl'icHeflol MCAr^ 3*11 o]^]-!- PG2, 
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PG4..., PGn-2.S *>M-Sl iJllol;^l^(c^l^T:fl. PGl)^ ^^^^o.^ «11^5l<H «1H 

BLl-BLk^l z^-z^-oi] o^^^ i^la&l^l- MC* JL^^tf. ^ sflol^l vfl<^l^i ^VM-^l 

, ZL ^]S.BJ{^^^ ^^^^Sr 41^^21-^ SL<^1 W-^S ^^^Cf. ^ 5i]<^l^l^<^l^i 

<28> T3ils.El^o^eilois. jiCAl ^ MCArS-S^ tilBel-^ HelT:}^!-;^] 

T^^*>7l ^^o]!^. ^. ^^^'a- WD^ «lBe1-^# BLl~BLk^ ^^^V^ 5.Bl^]-<iH-g- 
^ 3r|a.^iB^^l-^e-ii- MPi-MPk^ TiloiE-i-o]] oi7]-£]^ ^e|^l-<^T-^l^^*^ ^]s. 
^Aio]^]o] MCAll- PBLS14 -f^ i^lS.e]^io1«11<=>l MCAr^ ^ PBLSrS 

^^^1 o1:£5llriiWlH(<^l?ii:fl, 8^^) XA8/XA8B1- i:-0>7llol es. ^ri ^ nR2# 

tb ^e|^S.S>H ol-f-^H ^cf. HBl^>o>;^1^3: PBLS7> ell^^ ^«fl 

«fl^*l-^ M8<^] S-f Bl]^ol^(XA8B^ ^V^l^ll^; wlHef^sl ^el^f 

^-Br ^<^] ^^^^ ^3.^4.^^]^] MCAl^ ^tb Hel^V 

c»>;^1^s PBLS1(<51^>, 
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";^llSEl^]-o>;^lAl^")<^l *^^s|-sl<>1 ^^^"^ VDD7> 5)-^ o1]Sb1^<H elWl 

MCAl^ «lBe}-<y-i- BLl-BLk^ f^^^V^^ th^. «lBe1-'?l HBl:^l-oM>tl J: PBLS 

7} S.^tHltS ^'^^^^ '^HfloflA-l, c>ls.5ll>ialB XA8<^1 *H alltCXASB^ S.-f^l'i)^!^ 
-f^ Dila.s^^ol5llol MCAr^ PBLSr(c>l3:V, ";^12H.B^^><^>^1^^")<^1 

^^ell'iS. ^^^"^J- VDD7> -^^ x^]asl>icHeflol MCArS] wlHe^-^l- BLl~BLk 

<30> z^- T3lls.e|^o]Eiioio|l tifl<i^ i^sl 7)j^(<^l^tfl, 167)1)^ 

cil^lBl-sfois. DLGl-DLM ^>M-^ cil'^lBfe^-'?!^!)- ^^7j[^$^ 

2] -i-^^^ Kcolumn) Tflol^yj-^^ o.^ o]^o] ;5lcf. 42]-^^. 1:^, -^VM" 

DB^V<^1<H1 ^^It!" 1-^ 10^ ^ 71] olBSl 5.1:4 ^7] iH^l-i-CaE^ 

<3i> tl-^, cflojEl-e^-oll- DLGl-DLGmoll^. ^ rt^^, ^^^}o}^]^]<^] ^ 

^^^^ ^^V^l?l7] ^*V<^ tijAiBfl^ alHe^-<?l*^ ^^^.^S. Hsi 
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^}o}:^]t}7] s\S^ 20(0]^. "'a(#)HBl^><iWSlS")ol <?l^^cl-. s\S. 20^ 

VDDSf ^^^l^'a- GNDA>oloil aj^^^^ 3rl2.i>iiHSH^l^Bl MP21 ^ ^S.^^H^;^1^ 

^}7] ^s. PBLN(ol^>, "'a(#)He^^>oV;^lAij:")oi] ;g^^cf. sja^^iiE >^e^ 

MP21 ^ ^S-^iS^^l^El MN21>«']-ol i^jc c11o]B}-e|-<y-i: DLG1~DLM 

Ji^-y- VPPl- #^«>^ ^l7ls. >5d^^ wlHe|-<?l3|. wl^^^ t3iE5:).ois.^ He|^K>^l^ 

<^ ^^go] A]^^, 5. 2 HVENj^s^Ei ^■i-*^!^ ^i^J: 

tl- ^l^H^^ HVP(ol^>, "J7^<y- ^^tbi^. HVEN^l "d^TllolH 

NDIS] -a^a^^S <^7}S\JL ^^^SL (l)HVENol olH^E^ II o. ^^7]]o]^ NDi^l 

E)-«a^-^S. ^7l-^cf. HE^TljolH NDl^ -yw^E-l I2# 7]^ JL^<^ ^]<^^S. HVP 

^^A]^ (1)HVEN^ ^^^^is\S. -f-^rH 4i^A]:^(o^]l- s. 

^, 600 ns)-i-'y: s^VoiBflig^ ^'^^^s)^ ^JL^icf. ti)-Bf>H . (i)HVEN<il t}o]^ 

Ji^^a- VPP7> ^^cf . 
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£ 6^ wlHe^-^l-^ -^-'Jd^-^S.CtilBel-^ Hel^>o].^]^ PBLS7]- ^-g-s] 

7l ^) #^*>^ >{i!S.Bl^Hl-:^l>a^ PBLN# li<:«^ ^iT^-f-^^ 7fl 

Al*>^ diT^A]^ ERo] oiH^B] I5# #*><^ ^E-^TflolH ND2S1 ^7]-^i4. Jl 

^•a-^:^ HVEN^ Ml^TllolB ND2^ Ef^^-^S. 9l7M^. 'i^TflolH ND2S^ in 

Htb ^^€4. icofTflolH NRSfil ^w]^ 17* -i-^H ^S.Bl^W^l^s PBLN 

71^1 oil ^ wlHEl-^-i-*- ^Jl ^^1^^ 0.4V ^^^<^1 wlHHl-<?l# 

<H1 *]-<^<^> ^-7] ^^<^M(±7]^^<^]^ wlHe)-^32l- ^^l:$i<a-o.^ 

NR3«^1 <y7>sl^ c>1S-e)l^^:a.>0^ ADIfe HSn^Alofl alH2^-"y#<^l €^ <H:E.efl 

^Jl ^7] «fl§<Hl, noil 1421- WlHef-y**^! cfl-g-^H ^S.H^^l-oH'tl 

HVEN<^1 *^^5l-^o]i tt^-el- 600 ns-^'^V 1:^^^^^ ^V^^lefl'i^ ^^i^J: 4)HVEN«>1 
^'^W. ^^^S (I)HVENo1 efolEll^s. oj,^ -g-o]- ji:^^ ^]o]^:§: HVP^ 
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^-T-sll'i^ AiHe]^]-o>;^lAi3: PBLN^ £. 3^1 'JdH.el^KH^S- 20«H1 ^7>3£1<H ^3. 

MP21^ ^^Ajtlnf. vi\-^^^ , ^^^'U" VDD^ c)lo]EfE).oi^^ t^-^ 

^iTfl s\B.S., BLN^ VDD-Vtn(Vtn^ "^TllolH-g- ^S-^^H^^^l^E] 

HVP71- *>o]5]lt^^ *^^^5]o^ JL^'a- VPP7> ^^£)7l Al:5)-t!:Cf. 

ujAi^^ tilBe1-<y-i-ol VDD-Vtn^ ^'y-efl't* -^^1*1- ^Jl Ji^'y- VPP7> 10V5. 

^l^S PBLS7> S-f l-^^sj-^cf. zis]^. oj-A^ i 5S!^. ^^^H ^'^tb wl-SJ}- :^ 

<^z^o] MCA1<^] ^^>^ HBl^>o>xl§>^ m^^^}<=>}^]^S. PBLSl £^ -f^ 

^ ^]3.^^o]^]o] MCAr<^l ^3^>^ «lHe|-^l-g- Sel^M^l^Vfe- ^]2^^7^}o\^]^s. 
PBLSro] ^.-^Bll^S tilHef^ ^e^^Vof^j-g-o] 

MPl~MPk7> ^^^<H1 ujEB^-ois. BLl-BLk^ VDD^ ^^y-efl'tS. 

€i=f. ol nfl, >Jd^^ HlHel-^ BLSfe ^^l^'a- Bll^S-^Bi elltS. 'S-S^^Vji, 

wl^ej^ tilBHi-<yi-^ VDD-Vtn2^ ^•y-efl'i^J^Ei ^^S. ^^tbcf. 
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«^1^^<H1 ^-El- 'Jd^^ alBBl-^ BLS^ "1" "0"^S. ^^^t\., xi^S.BJi^<^ 

^MS. wlBel-^l-^ ^fl^^^cf. 

'S-^tl- ^ ^'^l<^1<>fl Sl*>ig, wlSe^-^l-^ ±^^^ ^•a-sfl^ 

(VDD-Vtn)-^S. -f^^o.^ ^^^1^ cf^Ctl), Ji:5i<a- ^ ^S^^t}jL 

(tp). 4^1 Al^fo] ;gu2]-tV ^ofl o]n] alHBl-^-i-jil- 

711 ^^*>7l nfl^-^l, #Sll^ §ol :^Al ^<a-^:^oll 2^013:^^0) ^^.^o. 

^l^V^ S^cl-. ^tb, °^l^.s^'i^^^l<^1♦ 2711 n oi>^o.^ ^el^l-o^ HlHel-^ 
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11 

^71 HlB5l-^l- ^ al-a^^ ^111^1^0)]^^ ;Hll€*a-eMS. f^^s]-^ 

^7] ti]H2^-<?ll:^ ;*ll3Al^o]lA-l ;^l2^<a-^S. ^^*>^ ^l33]^# ^w]^^ o. 
[^^■^J- 2] 

(^^^J- 3] 
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[^^^J- 5] 

61 

[^^*^ 81 
91 
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101 

^13^1^71- ^7] ^I3^1^<^1^i SS.ZL^7flAll. oV^sJi^ ^S.c>]] -i-^^l-o^ ^7] W] 

111 

^11:^1^; 

^l^-^l^i ;*ll2^<a--^S. ^^*]-^ ^l3slsi- ^w]^^ l-2fl4=l^l2.Hl. 
121 

;^lll*J-<Hl ^ol^i. 

^3-71 ;*lll^<g-<il ^7] ^]2^<^&t\- ^^1-2.^ #efl4=l°1l2.el. 
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13] 

14] 
15] 

^lii«J- 2.^ ;^114^<^1 

l^i^^J- 16] 

[^^^IJ- 17] 

;«flll*c!- ^]16^<H1 $X'=>]^^, 
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181 

191 

[^T^^J- 201 
211 

o1:Bsll:itilH7> ^Ufe2^^^^ ofl -id^sl^ ;^llT^lisl'i<H5iloi; 
;^llSel^l-o>^l^:^'^l -§-^^1-^ ^7] ;^lllol]2.el>i<Hefl<^l^ «lBe1-^-i-^ ^^^•y-'Hl 

>^7l olc5il>,tilE7]- ;(ll2^5l'^>Efl<a nfl -Jd^Sl^ m^^S.^ ^ 
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^7] alHe1-<?]# ^ til'Jd^^ tilH5l-<y€-^ ;*lllAl^ollAi ;^ll^'3-2^1'iS. ^^^}^ 

71 ^13A1^«^1A1 >ll2^^-2-S. ^€*V^ ^13:^^1- ^^1^^ ^^-^S 

1-2114=1 °fla.el. 
l^i^^J- 22) 

231 

^7] ^l2^<a-ol ^7] ^^i^S l-sfl4^x^|S.el. 

24) 

^121*J-«^1 9X^^^, 

si. 
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251 

261 

>1121*J-<^1 ^<H>^i. 
271 

>«fl21^ >1126*J-«^1 9X^^^, 

[^^■^^ 281 
>^l21^J-ofl 

291 

^l28*J-ofl Sl'>1^i, 

>^7l ^>i.as7> ^7] ;^llAl^5z)- ;^l2Al^A>oiofl ^7fl^^ ^^^S. 1-efl 
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I^^^J- 301 
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